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(54) Method tor encapsulating an Integrated semi-conductor circuit 



(57) Method for encapsulating an integrated semi- 
conductor circuit (die) comprising the following steps: 

a) mounting the semi-conductor circuit onto the sur- 
face of a so-called lead frame. 

b) attaching connecting wires between the contact 
surfaces of the semi-conductor circuit and selected 
parts of the lead frame (bonding operation), 

c) by means of a mould producing a plastic housing 
which at least encapsulates the semi-conductor cir- 
cuit, the supporting surface, the bonding wires and* 
part of the lead frame, 

d) the mould comprises an inwards extending sec- 



tion of which the end surface in the closed situation 
of the mould extends parallel to the free upper side 
of the integrated semi-conductor circuit at short dis- 
tance thereof, and 

e) before closing the mould a layer of heat resistant 
deformaWe material in the form of a ring or a contin- 
uous layer is brought in between the ipper side of 
the integrated semi-conductor circuit and said end 
surface of the inwards extending part, which layer 
not or hardly adheres to the plastic housing. 
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b) attaching connecting wires between the contact 
surfaces of the semi-conductor circuit and selected 
parts of the lead frame (bonding operation) 

wSZL* 8 m ° U,C ! Pr0ducin ° 8 nousing 
wh wh at least encapsulates the semi-conductor d r 

JfK 8 "^" 9 SUrface " the ^infl wires and 
part of the lead frame. 

Such a method is generally known and is acolied 

ducTlT ? •"■»***'» integrated senSS 
ductor circuits. In general the created housings will 

^L?L COnneCt,n ° pins ' ,ormi "9 Part of the so- 
frame ' Bre 8xtond ' n B outside the housing 

Sre?itom e 2r2 1 UCtor *"* 86 ^ « therefore 
screened from outer influences as much as possible 

HirJlLT 861 ,herewitn *» 's^pecially 
directed to a method for obtaining an encSSS 

prises optoelectronic components whereby the hous- 
<ng should have a cavity which gives • an c£, 
connection between the outside world and the active 

be closed with a window, opaque for radiation. Within 
he meaning of the invention radiation is both radiaZ 
.nthe visible part of the spectrum as well as radiation 
infrared or ultraviolet part of the spectrum 

on a ^ U S H Patent . US* 200 ** comprises on the 
™» ^ a ^ascription of sc-called ceramic housings 
and composes on the other a description of a Plastic 

cZ2 ^ h r d be used as a r **<*™ 

ceran* ^ousmg. In both cases however the housing is 
embodied such that the integrated circuit at the Se 
where the radiation sh^lmpinge on the ci^'fe 
open. This open section can be covered by a seoarate 

nor conpnse any light sensitive components, be cov- 
ered by a plate of another material such as a metal 

rJ!£. 5T" ** tne exper1 in •* r ' M I** »>e use of 

ETLSP 1 ,Gad 10 increase <* coete of the 
jnj I electrons component. Ceramic housings are 

t^J^"*?* USad 
nave to fulfi high requirements. 

The steps, which successively have to be carried 

torOZ"^ me meth<Xl deSCribed US-5.2S 

clearly different from the generally used sequence As is 

2?h I ^ ,he Chip ° r die on « 'eed frame and to 
attach the bonding wires between the chip or die and 



selected parts of the lead frame. Thereafter this inter- 
" encapsulated using a mou£.7« 
SuSceSr T to b8 ^ out in a direct 
SSSSS"*" "I*"*™** ^med 

is n^S^ U t 5 - 200 - 387,inst *■» — frame 
wnrch is open at the upper side Thereafter, the chip is 

10 ^™ followed by bonding the connecting w*es 
b^een the d* and selected sections TSJZ 

%Z (Wh,( f ? ** purp08e » no< encapsulatedln 
Rehousing). Bom mentis processes ha^o3 

^ Mne fe restricted - Welding at higher 
temperatures for instance will certainly lead to houtaa 

» llL rT for ■WW"" *• ™* bondiiS 
» machines for attaching the bonding wires 

wh ie riw UrP0S ! * *" inventk)n fe "owto indicate in 
SSShtK JE? - ^''-"^or circuit can be 
Drought into a plastic housing comprising a cavftv usinn 
as much as possible rr^Z the' usToX* 

tothTiZ^^^*^^ 8 "^ 
to the invention is now characterized in that: 

2n*Z " mpri8es an inwa « te lending sec- 
ton of which the end surface in the closed sitoation 
of me mouid extends parallel to the free^Se 

ssisis* 8 mou,d a ,ayer ° r * n «t 

resistant deformaWe material is brought in between 
*J upper side of the integrated semiLduct dr 
curt and said end surface of the inwards extendi 
Part wh«h layer not or hardly adheres to t£ P Sc 
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wHh S? \i" iJ8,rates a 'cross-secti6n through a mould 

2 ^l semi,conductor circuit - *» 22 

« ^ e< ^"«*nfl wires between the circuit and the 

mouSa , ; e r^ ,,US,ra ? e8 3 cross - secti °" through the 
mould after the opening at the upper side is dosed bv 

» I JTl 01 3 layer <* rin 8 between said com- 

whTch 1^ J 6 ^'^^ drcuit and the pS 
which forms the encapsulation, is injected 

Hgure 3 illustrates a cross-section ihrough the 
""T? afte ; ran,ovi "8 "id housing from the mould 
Rgure 4 illustrates a cross-section mmugTihe 
55 housing after positioning a closing window 

d.JiT 8 manufac,urin 0 of integrated semi-con- 
dudor areurts in general a large number of these™ 
arts are made simultaneously onto one single lame 
a " ,COn a ««a«ed wafer. After conpl^ng m e 
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actual integration process the wafer is divided into the 
separated semi-conductor circuits or chips using known 
techniques, for instance by cutting or etching. (In Eng- 
lish literature these chip are also called "die" or "pellet"). 
Thereafter, each chip is positioned on a metal frame- 5 
work comprising contact pins which are mutually con- 
nected through connecting parts such, that as a whole 
they form a so-called lead frame. The central section of 
such a lead frame comprises a mounting surface onto 
which the chip can be positioned and attached by 10 
means of soldering or another method which is known 
as such. After fixing the chip in this manner onto the 
central section of the lead frame the bonding wires are 
attached between the various contact pins and the con- 
necting surfaces or "pellets" on the chip. The result at 15 
the end of this operation is schematically shown in 
cross-section in figure 1 . 

In figure 1 the contact pins are indicated by 10a and 
10c, whereas the central mounting surface of the lead 
frame is indicated by 10b. Onto this mounting surface 20 
10b (in the English language called a die pad) the chip 
12 is fixed in a known manner, which does not play a 
role within the scope of the invention. Furthermore, 
between the connecting pins 10a and 10c on the one 
hand and the chip 12 on the other hand bonding wires 2s 
14a and 14b are attached. All the used techniques 
therefore are known as such and do not require further 
explanation. 

In the illustrated embodiment the mould comprises 
two parts, i.e. a bottom part 16 and a cover part 18. In 30 
contrast with the usually completely closed moulds an 
opening 20 is made in the cover part 1 8 above the semi- 
conductor circuit 12. 

A further intermediate step in the method is illus- 
trated in figure 2. The opening 20 is closed by means of ss 
inwards extending part 22 of which the cross-sectional 
shape corresponds with the shape of the opening 20. In 
the illustrated embodiment this part comprises of a cen- 
tral column 22a and a ring 22b, f itting about said col- 
umn. The column 22a extends further inside than the *o 
ring 22b for reasons, which will be made clear hereinaf- 
ter. 

Preceding the insertion of the part 22 the under 
side thereof, especially the under surface of column 
22a, is applied with a certain amount of heat resistant as 
deformable material 23 in the form of a ring or a contin- 
uous layer, said material being of a type which not or 
hardly adheres to the plastic which hereafter will form 
the housing. The amount of this material is selected 
such that after locating the part 22 a section of the semi- so 
conductor circuit surface is covered or enclosed by this 
material as is illustrated in figure 2. Of course, as an 
alternative the deformable material can be applied to 
the surface of the semi-conductor circuit whereafter the 
part 22 is brought in position. However, the first method ss 
is preferred because of the very simple correct position- 
ing of the material. 

Preferably the deformable material consists of a 
gel, especially a silicon gel. This material does not or 



hardly adhere to the various types of epoxy which in 
general are used for making the actual encapsulation. 

Thereafter the epoxy or resin is injected in the free 
space in the mould to create the encapsulation. The 
resin is indicated by 24 in figure 2. 

After at least partly hardening of the now encapsu- 
lated semi-conductor circuit removing it out of the 
mould and removing the deformable material 23 the 
intermediate product will be obtained which is shown in 
cross-section in figure 3. The semi-conductor circuit is 
partly encapsulated and a part of the upper surface of 
the semi-conductor circuit is still left free. The opening 
above this section has a stepwise shape as is clearly 
vistole in figure 3. This shape, resulting from the use of 
a column 22a and a separate tube 22b is suitable for 
mounting a window 26 in the way as illustrated in figure 
4. This window can he attached for instance by using a 
suitable adhesive 28. 

It will be clear that the presented method can be 
applied to make more cavities above one semi-conduc- 
tor circuit In that case the mould should comprise a cor- 
responding number of openings, each of which has to 
be closed by an inwards extending element such as the 
combination of a column 22a and the tube 22b. 

Furthermore, it will be clear that instead of this com- 
bination one single component of adapted shape can be 
applied. 

Also it will be clear that the position of the open cav- 
ity can be varied based on the location of the active area 
on the 'die'. In that case the mould should comprise a 
corresponding opening 20 the position of which has to 
be closed by an inwards extending element 

Claims 

1. Method for encapsulating an integrated semi-con- 
ductor circuit (die) comprising the following steps: 

a) mounting the semi-conductor circuit onto the 
surface of a so-called lead frame, 

b) attaching connecting wires between the con- 
tact surfaces of the semi-conductor circuit and 
selected parts of the lead frame (bonding oper- 
ation), 

c) by means of a mould producing a plastic 
housing which at least encapsulates the semi- 
conductor circuit, the supporting surface, the 
bonding wires and part of the lead frame, 
characterized in that 

d) the mould comprises an inwards extending 
section of which the end surface in the closed 
situation of the mould extends parallel to the 
free upper side of the integrated semi-conduc- 
tor circuit at short distance thereof, and 

e) before closing the mould a layer of heat 
resistant deformable material in the form of a 
ring or a continuous layer is brought in between 
the upper side of the integrated semi-conductor 
circuit and said end surface of the inwards 
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extending part, which layer not or hardly 
adheres to the plastic housing. 

2. Method according to claim 1 , characterized in that 
the material is applied to end surface of the inwards s 
extending part such that the end surface is covered 

or enclosed by said material. 

3. Method according to claim 1 or 2, characterized in 
that said material consists of a gel, preferably a sill- w 
con gel. 

4. Mould for applying a method according to one of 
the preceding claims, comprising two or more 
detachable components together defining a space is 
corresponding to the desired outer shape of the 
plastic housing, characterized in that said inwards 
extending part consists of a separate columnar 
component which, preceding the use of the mould, 

is attached in a thereto destined opening in the wall 20 
of one of the other components. 

5. MouU according to daim 4, characterized in that 
the inwards extending part of the separate colum- 
nar component comprises said end surface as well 2s 
as a columnar wall perpendicular thereto. 

6. Mould according to claim 5, characterized in that 
there is a stepwise transition between the columnar 
wall and the end surface such that the columnar 30 
wall connects to a ring-shaped surface at a dis- 
tance of said end surface whereby a further colum- 
nar wall having a smaller cross-section than the 
cross-section of the first mentioned columnar wall is 

present between said ring-shaped surface and the as 
end surface. 

Mould according to claim 6, characterized in that 
the stepwise transition is realized by making the 
component out of two parts, i.e. a columnar-shaped ao 
part determining the end surface and a tube, fitting 
around said columnar-shaped part and deterrrtning 
the ring-shaped surface. 
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